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In wheat, transposable elements (TEs) account for more than 70% of the genome. They are the 
most significant factors in determining the genome structure, as well as key drivers of the wheat 
genome evolution. Therefore, TE-based molecular markers represent ideal tools for saturating 
the wheat genetic maps and for studying the structure and evolution of the hexaploid wheat 
genome. We have recently demonstrated the potential of using BAC-end sequences from specific 
wheat chromosomes for developing Insertion Site-Based Polymorphism (ISBP) markers that are 
based on the PCR amplification of a sequence spanning a junction between a TE and its flanking 
sequence using primers designed on both sides of the boundary. Since TEs are ubiquitous, ISBP 
markers have no distribution bias along wheat chromosomes. And with an estimated density of 
one marker per 5 kb, they represent an almost infinite source of polymorphism in wheat. 
Moreover, they are adapted to a wide range of detection techniques and show a high level of 
inter- and intraspecific polymorphism even in the elite wheat pool. These features make ISBPs 
very powerful tools for genomics analyses in wheat. 
ISBPs were tested on European and Australian elite lines to assess their usefulness for marker-
assisted selection. Results showed that these markers meet the 5 main challenges of MAS 
(reliability, DNA quantity and quality, technical procedures, polymorphism and cost), and 
consequently represent useful tools for wheat breeders. 
Evolutionary studies were also performed by genotyping diploid, tetraploid and hexaploid wheat 
accessions, as well as wild emmer wheat (Triticum dicoccoides) from 17 populations representing 
regional patterns as well as contrasting microsites in Israel. These studies  provided new insights 
into the wheat B-genome evolution and revealed correlations between gene diversity and 
environmental factors such as soil type, altitude and sun exposure (sun vs. shade), strongly 
suggesting an impact of these factors on TE transposition and subsequent TE-induced genomic 
variability. 
Altogether, our results demonstrate that ISBP markers are very powerful tools for wheat genetics 
and genomics and that they that are likely to allow saturating genetic maps and subsequently 
unlock many doors leading to efficient genetic diversity studies, recombination and linkage 
disequilibrium analyses, association mapping, fine mapping and cloning of QTLs, as well as 
marker assisted-selection. 
